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@ Ecran de visualisation a fonction eiectroacoustique integree. 



^f) Lmvention conceme un £cran de visualisation 2 dont la 
surface est actionn§e par un ou plusieurs moteurs de hauts 
parleurs 4. 4.1. A2, A2. 

Un tel teran int^gre ainsi la fonction de reproduction eiec- 
troacoustique. 

Applications : r6cepteur TV ft vision dtrecte ainsi que televi- 
sion par projection ou par r6troprojection. 
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ECRAN DE VISUALISATION A FONCTION 
H^CTTROAeoUSTIQUE INTBGHEE 

L'lnventlon coneorne un icran de vlsuaUsatlon & 
fonctlon «lectroacoustlque IntSgrde. 

Dans les ttMviseurs, la surface frontale du coffpat 
offra pau de posslbflitt d'y loyer des hauta parleura de quaUW 
aufflsante poup una reproduction dlectroacoustlque 

sa«5laLsante._N^ grand-volu«e-Tft, ^ 

coffret abrltant la tube eathodlque, des hauts parleura de 
dimensions et de quality modestes months dans ce type 
d'encelntes acoustlques proeurent une reproduction acoustlque 
eonvenable au molna pour la parole. On remarquera qu'i molns 
que la surface frontale du t61evlseur ne aolt conslderablement 
agrandle pour permettre I'lnstallatlon de hauts parleurs de 
quaUt*. ou que I'on utilise des hauts parleurs exterleurs le 
spectateur- ne b^n^flcie pas de la quaUt6 acoustiaue 
I> potentlellement dlsponible dans le signal audio. La d6ficlence 
de reproduction acoustlque est partioulierement sensible dans le 
reglstre grave, oA, pour une pression acoustlque donnee, et une 
excursion de la membrane d'ampUtude donnfie, la surface de 
membrane du haut parleur doit 6tre Inversement proportionnelle . ^ 

au carrl de la frequence. Ainsl. un haut parleur de dlamStre 10 W 
cm, assurant une reproduction eonvenable & 150 Hz devralt voir 
■on diamitre port6 & 30 cm, avec la mSme excursion, pour 
reprpdulro au mfime niveau la frequence de 50 hz. Sauf eas trks 
partlcultep, un haut parleur de 30 em de dlamitre n'est Jamais 
25 lnt6gr* ft un t6I6vlseur. 

Le probldme ae pose done de trouver une grande 
surface frontale dlsponible dans un t616vlseur. La solution 
propos6e conslste k utlUser la surface de l'6cran eUe-m§me. 

C'est pourquoi l'lnventlon concerne un 6eran de 
30 visualisation 6 fonctlon «ectroacouBtlque int6gr6e caract6rise 
en ce qu'll comporte des moyens de commande (4, 44. 47, 49) 
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pennettant de lul Imprlmer des vibrations & des frequences 
acoustlques, des moyens de suspension 48 permettant de reller 
r^cran & un support-f Ixe— 

Les dlfffirents objets et caractSrlstlques de 
5 I'inventlon apparaitront plus clalrement dans la description qui 
va sulvre falte & tltre d'exemple en se reportant aux figures 
annex6es qui repr^sentent : 

- les figures 1 et 2, un exemple de realisation de 
Tinventlon appUqud & un poste de t616vIslon ; 

*0 ^. ^ - la figure 3, un exemple de realisatio n de-uioteur de" 

ccmmande du disposltif des figures 1 et 2 ; 

- les figures 4 et 5, un autre exemple de realisation 
de rinvention applique & un poste de television ; 

- la figure 6, un exemple de realisation de 
15 I'lnvention applique & un retroprojecteur ; 

- les figures 7 et 8, un exemple de realisation de 
I'inventlon applique k un systeme de projection sur ecran ; 

- la figure 9, un exemple de realisation d'un moteur 
de commande k inertie ; 

20 - les figures 10, 11 et 12, un exemple de realisation 

de rinvention applique & un ecran plat du type ecran & crlstal 
liqulde, ft plasma, ou ft diodes eiectroluminescentes. 

Les teieviseurs cathodiques ft vision directe sont 
aujourd'hul les plus repandus. Compte tenu^de la masse, de sa 

25 fixation au coffret et de sa sensibillte aux vibrations, le tube 
cathodique ne pent voir son ecran actionne par un moteur de 
haut parleur. Selon I'lnvention on prevoit devant Tecran du 
tube cathodique un panneau transparent, ou legdrement 
absorbant (10 ft 30 % d'absorptlon par exemple . pour 

30 iWeiloratlon du contraste), actlonn6 par un ou plusleurs 
moteurs de hauts parleurs places ft sa perlpherie. 

Des exemples de mlse en oeuvre sont donnes, ft tltre 
non limitatif. 

Les figures 1 et 2 representent un exemple de 
realisation d'un poste de teievisi La vue de face de la 
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l«cran 2 on n»mibraB. de haut p>P)eur. 

^.1, 4.2, 4.3. des figures 1 ou 2. 
«eo.r„d,™„^„e, o»,™„t.o„„,k. „„ J 

cat., bob.„a „. .„Uda.« d, ,W ,„„.p.„„., « t,..e an 
un p„l„, 4 a. p^rtphirla. La. ^tr> 

rondu. aoUdalraa du ooTf.,. pa, » da .C 

Uohnolog*. ..„,w.M, 4 suapanalona axternaa daa W 

parlaura «oolpody„aml<p,as. 

LWan 2 aat r4alto« da priMrinca- an polymira Q 
•«n.p.„„,, da .ypa ,„ TPX. ancora plua ^,TZ 

crj. * " - - 

Afta da aymstrlaer la contpatota appUqufe, 4 Vi-^ 
^P«.n.. p.„.,.„. p.rt.Jp.^J.';^^ 

»dl^(trt,u,„ce. «»„su,u..) raprodulte. p., oat 
naxc*da»„. p., ^a„„aa cantaina. da HarU. Us tnJ^Z 
.«P«rtaura. .aro.. «p„du,l.a par „n „„ p,„ate„„~ 
parlaura da pautea dtoenalons. 
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La figure 4 reprisente un exemple de realisation dans 
lequel I'^cran 2 poss6de des rebords ou des prb^ongementa 20^ 
21 quUsont-rabattus 4 90** par rapport &~la surfaoe de I*6cranv- 
Sur ces prolongements 20, 21 sent r£aUs6s des conducteurs 49, 
49* qui font le tour de I'^cran. Les prolongements 20, 21 sont 
8itu6s entre des aimants 44, 44'. 

Les moteurs consld^rds sont dSriv^s de ceux des hauts 
parleurs k ruban. Le ou les conducteurs 49, 49' sounds au ' 
CQurant audio sont deposes dlrectement, par evaporation, 
~proce44-61ectr0cbsmique- ou autre, sur I'^cran transparent, -et" 6- 
sa perlph6rle. 

Alnsl, les conducteurs sont soumis k un champ 
magn4tique tel qu'un courant clrculant dans ces conducteurs 
entraine un deplacement de I'^cran 2 perpendlculairement k son 
plan. Le moteur a une longueur inferieure ou ^gale k la longueur 
du bord de I'ecran qu'll anlme, Quatre moteurs de ce type (un 
par cote de l*6oran) par exemple, peuvent dtre mis en oeuvre 
pour actlonner les quatre bords de I'^cran ; dans ce cas, les 
conducteurs peuvent 6tre continus d'un moteur k I'autre. On 
obtlent alors un agencement tel que reprSsente en figure 5. 

Jjes moteurs de hauts parleurs utilises seront k 
faibles fuites magn^tlques et/ou le tube cathodique sera bllnde 
magnetiquement . 

fin se reportant aux figures 6 ft 8, on va malntenant 
dScrire un exemple de realisation de ^invention applique k des 
teieviseurs k projection de Timage. 

Dans ce type de teieviseurs, c'est reellement I'ecran 
de visualisation, sur lequel s'effectue la projection, qui 
constitue le diaphragme du haut parleur, et non pas un ecran 
transparent place devant I'ecran cath6dique fixe du tube k 
vision dlrecte. 

La figure 6 represente I'application de I'invention k 
un appareil & retroprojection. 

La source d'images trichromes 7 est habituellement 
constituee de trois tubes cathodiqu' rouge, vert, bleu, ou de 
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tro^ valves , cristaux Uquldes. munis respecOvement de 
rm«s. rouge, vert, bleu et ^claWs par un. mime souf^c 
lu^^^^^^ 

dans le disposltif represent* en figure 6 (balayage et 

'"'"^"'^ « -pals de 

retroprojeeteurs .ont obtenues par wpUements des falseeaux 
lumlneux A Talde d'un ou plusleura mlrolrs 8. 8' (voir figuL 

l„™. vIsuaUsatlon (2) revolt les falseeaux 

-iMiaui^^ diffuse- -6 iW-^ans^^chmmr^ 

angulalre d«lmit6 (6cran dlrectlf ou 6cran & gain). 

Cet 6cran est constitu* de une ou deux feuIUes de 
polym^re transparent moul4es. et porte en g6n6ral sur sa face 
avant un r^seau de lentlUes semi cyllndrlques vertlcales et 6 
larrlere une lentlUe de Fresnel. 

Selon I'lnventlon les techniques utlUsfies pour donner 
ft cet 6cran la fonctlon de diaphragms 61ectroacoustIque sont les 
memes que pr6c6demment. L'6cran 2 est command^ oar des 
moteurs 4. 4' commandos par un signal audio. L'6cran 2 fait 
alors office de membrane de haut parleur. 

On notera que les excursions de I'ficran 
perpendlculalrement son plan sont falbles (0.1 ft 0.5 mm) 
devant la distance de mise au point (1 m.tre ou plus) • ,es 
vibrations de iWan n'entralnent done pas d'effets -vislbles 
sur 1 image. De plus, les contralntes sur les fultes magn4tlques 

Parleurs et/ou de blindage d„ tube 
cathodlque sont fortement dlmlny^es dans le cas du 
r6troproJecteur, du fait des distances moteurs-tubes. 

Enfln, U est avantageux de tralter le coffret du 
retroprojecteur comme une enceinte acoustlque : absorbants sur 
es faces internes. rIgldlflcaOon des parols. accord de 
lencelnte. ,oIt en mode clos. solt en mode bass reflex avec 
events (orifice de decompression 10). 

Les figures 7 et 8 repr6sentent un t616vlseur k 
projection frontale. 
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Dans ce cas, le projecteur de t61£ vision 7 et l'6cran 
2 sont sSparSs.^lls sont disposes comme le sont Tdcran et le 
projecteur de diapositives—ou—de -cln6ma . Le -dlsposltlf de 
I'inventlon ne peut s'appUquer que si Tdcran 2 poss6de une 
5 certaine rigidity, ou est montd sur un cadre ; U n'est pas 

possible en effet d'actionner en dlaphragme de haut parleur un 
6cran de tlssu enduit, suspendu par*le bord supSrleur. 

Les 6crans de projection en tdldvision frontale sont 
souvent rigides, et epousent des formes concaves non 

.-10 -- dSveloppables ^{portions de-- paraboloMeaJ^-HEJer-'telfes^-formes ■ - 

conferent & ces ecrans des proprI6tes de directlvite, 
nScessaires k ce que la luminance attelgne un niveau suffisant 
dans le champ angulaire de vision. Ces Scrans peuvent gtre 
actionnSs en diaptiragmes de hauts parleurs selon les techniques 

15 sulvantes. On notera que contrairement aux cas precedents , 

I*6cran est rSflecteur ; le, ou* les moteurs de hauts parleurs 
peuvent etre disposes k I'arridre de l'6cran, et non 
necessairement & sa pSriph^rie, comme prdcddemment. 

Lorsque I'^cran rigide est fixe sur son cadre, comme 

20 cela est represente en figure 7, la liaison de I'ecran au cadre 

est effectuee a Taide de Joints souples 11, 12, 13, 14, 
n^cessaires t I'excursion de Tdcran fonctionnant en dlaphragme 
de haut parleur. La boblne mobile d'un haut parleur 4 en 
technologie' conventionnelle est fendue solldaire de r^cran, par 

25 exemple en son centre ; I'armature de ce moieur est fixSe au 

cadre support. D'autres configurations sont possibles, en 
partlculler celles o^ toutes les liaisons de l'4cran avec son 
cadre sont effectuSes par des moteurs de hauts parleurs. Sur la 
figure 6 tous les Joints souples 11 & 14 sont alors remplacds 

30 par des moteurs de hauts parleurs fonctionnant en phase et oil 

le moteur central peut §tre supprlmS. 

On notera qu'un tel haut parleur fonctionne comme une 
membrane non baffl4e, de grande surface, et qu'U s'agit d'une 
des configurations pr6fer4es en reproduction electroacoustlque 
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trfts haut de gamme (Ineluant d« hauts parleurs 
«lectro8taUq„e8 et «ectromagn6tIq„e8 A rubans largos) 

cala ost «.pr4.o„« e„ 8 par son bord sup4rteur, A r^Ide 

5. dW suspenston 10. ce sont lea potots de contact d; ,wl 
avec le «ur 9 portent les Joints souplea et/ou le ou 
moteurs de haut parleur 4. 

inertlc ♦ , P""^* <»'««"3er des moteurs ft 

Inertia tel que reprdsentfis en figure 9. 

. Us moteurs 4 Inertle peuvent fixgs--dlre-ct«rieftt- — - - 3 

.ur la race arr,4re de iWan 2, sans points d'appu^^ 

r,/^ ~ ^•^'^^^^^^ 50 

51, reaction de iWh support-, par 6gaUt6 des quantltis de 

13 ~U - ■ ^ - ' ™ - ^ — e de iCpage ll 

Ucran et V sa vltesse. Ces moteurs sont tr6s efflcaces aux 
^^ences l„«Heures 4 quelc^^es centaines de Hz. o. Us 
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*™« ; „„,.e, p„ „,„^,^ 

(m..... toortI.U.. pUc«.. .„x cntr.. d, vibration, Wnl. 
.V.C le .upport d. Wcr™ r*aU.i. .„ „.„,teux soupto» et 
absorbants ). r 

Enfin. I'lnventlon est 6galement -applicable 4 des 
ecrans plats que ceux-cl fonctlonnent en Emission lumlneuse 
(cristaux Uquldes transIUumln^s. plasma. .lectrolumlnesceZ 

«aic:L.r:..r"" '"^^^"^ ""'^^^ 

^ "SV* 10 reprisente „n diaposltif comportant „n 

^Xhf r*"'""* ' ""^^"'^ ^« P-l-rs 

F^rlpMrlques. comma en figure 1, et p,ae6 devant un 4cran plat 

La figure 11 reprfisente un dlsposltlf dans lequel 
14cran plat 30 peut 4tre actlonn* par ou ou plusleurs moteurs 
de hauts parlours 4 solldalres d'un cadre 32. ou en appul a un 
mur et rell6 4 ce cadre par des Joints souples 31. 
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La figure 12 repr^sente un dlspositlf dans lequel 
l*6cran plat 30 est actlonn6 par un ou plusleurs moteurs & 

„ inertle 4 qui Jul sont solidalres. 

II est blen Evident que la description qui pr£c6de a 
5 6t6 falte qu*& titre d'exemple non Ilmltatif et que d'autres 

variantes peuvent Stre envlsagdes sans sortlr du cadre de 
I'lnventlon. 

10 . -.vz... ... ... 
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REVENDICATIOWS^ ^ " " 

1. Ecran de vJsuaUsation A fonctlon filectpoacoustlque 
Int6gr*e caracMrls* en ce qu'Jl comporte des moyens de 
commande (4, 44. 47. 49) permettant de im Imprlmer des 
vlbraUons A des frtquences aeoustlques, des moyens de 

'5 suspension 48 permettant de reUer l'6cran & un support fixe. 

2. Ecran selon la revendication 1, caraet6rls6 en ce 
qu'U comporte au molns un 61ectro-almant reeevant un signal 
61ectrlque & des frequences aeoustlques et possedant une 
armature mobile soUdalre de Ticran. 

^- Ecran selon la revendlcatlon 1 caracterlsfi en ce 
qu'il est en materlau transparent ou quasi-transparent, et qu'il 
est plac6 devant le tube & rayons cathodlques d'un poste de 
t616vlslon, les moyens de commande 6tant places 6 la p6rlph6rle 
de l'6cran. 

^' 4- Ecran selon la revendlcatlon 3, caract6rls6 en ce 

qu'U comporte des moyens de blindage magn^tlque (6) entourant 
le tube & rayons cathodlques Isolant eelul-cl des 
41pctro-almants. 

5. Ecran selon la revendlcatlon 2, caract6rls6 en ce 
20 qu'U comporte au molns un almant permanent fixe (44) et que 

I'annature mobUe porte un boblnage susceptible d'§tre parcouru 
par un courant de commande & des frequences aeoustlques. 

6. Ecran selon la revendlcatlon 5, earaet6rls6 en ce 
que I'armature mobUe est un prolongement (20, 21) de I'ecran 2 

25 ropU6 aenslblement & SO' par rapport au plan de I'^cran et que 

CO prolongement (20, 21) porte des flls filectriques constituent 
un boblnage susceptible d'fitre parcouru par un courant 
eiectrlque i frequence acoustlque. 

7. Ecran selon la revendlcatlon 6, caraet4rls6 en ce 
que les quatre bords de l'6cran (2) sont repU6s k 90** et que 
lea prolongements replies sont sltuSs entre des almants. 
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8. Ecran selon la revendlcatlon 1, caractdrisd en ce 
que r^cran est \ui 6cran de projection coupl6 & un support par 
un ou plusleurs transducteurs ^lectroacoustlques. 

.9. Ecran selon la revendlcatlon 1, caract6rls6 en ce 
5 que l*6cran est un dcran plat de visualisation du type & 

cristaux Uqulde, & plasma ou & diodes electrolumlnescentes . 

10. Ecran selon la revendlcatlon 1, caraotSrise en ce 
que I'dcran est l'4cran d'un retroprojeoteur comportant des 
moyens de commande permettant d'lmprlmer A I'Scran des 

10 vibrations k des frequences acoustiques I'enceinte du 

retroprojecteur constituant la cavitS acoustlque accordee. 
couplee k I'ecran qui constltue ainsi la membrane acoustlque de 
haut parleur. 

11. .Ecran selon la revendlcatlon 1^ caracterise en ce 
15 que les moyens de commande sont des moteurs k inertle 

solidalres de I'ecran, I'ecran pouvant 6tre un ecran de 
projection, de retroprojection ou un ecran plat de visualisation, 

20 • • 
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Ill 

This invention relates to a visual display screen with 
integrated electro-acoustic function. 

In television sets, the frontal surface of the cabinet 
offers few possibilities of installing loud speakers of 
sufficient quality for satisfactory electro-acoustic production. 
Nevertheless, considering the large volume of the cabinet that 
holds the cathode tube, load speakers with modest dimensions and 
quality, installed in this type of acoustic enclosure produce an 
acoustic reproduction that is suitable at least in regards to 
words. It will be noted that so long as the frontal surface of 
the television set is not considerably enlarged to omit the 
installation of high-grade loud speakers or the use of external 
loud speakers, spectator does not benefit from the acoustic 
quality that is potentially available in the audio signal. The 
deficiency in acoustic reproduction is particularly noticeable 
in the low register where for a given acoustic pressure, and a 
given membrane amplitude swing; the surface of the membrane of 
the loud speaker must be inversely proportional to the square of 
the frequency. Thus, loud 



^Numbers in the margin indicate pagination in the foreign text. 
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speaker with a diameter of 10 cm providing suitable reproduction 
and 150 Hz should have a diameter that would be increased to 13 
cm, with the same swing, to reproduce the frequency of 50 Hz at 
the same level. Except in a very special case, a loud speaker 
with a diameter of 30 cm is never installed in a television set. 

The problem thus is to find a large frontal surface that 
would be available in a television set. The propose solution 
involves using the surface of the screen itself. 

This is why the invention relates to a visual display 
screen with integrated electro-acoustic function characterized 
in that it comprises control means (4, 44, 47, 49) that enable 
it to impart vibrations at acoustic frequencies suspension means 
48 making it possible to link the screen to a fixed support. 

12 

Various objects and features of the invention will appear 
more clearly in the following description, by ways of example 
and referring to the attached figures. 

Figures 1 and 2 show an exemplary embodiment of the 
invention, applied to television stations. 

Figure 3 shows an exemplary embodiment of the motor for the 
control device in Figures 1 and 2 . 

Figure 4 and 5 show another exemplary embodiment applied to 
a television station. 



3 



Ms Page Bionic (uspfoj 



Figure 6 shows an exemplary embodiment of the invention 
applied to a retro-projector. 

Figures 7 and 8 show an exemplary embodiment of the 
invention applied to a system for projection on screen. 

Figure 9 shows an exemplary embodiment of an inertial 
control motor. 

Figures 10, 11, and 12 show exemplary embodiments of the 
invention applied to a flat screen of the liquid crystal screen 
type, of the plasma type or with electro- luminescent diodes. 

The direct view cathode television sets today are the most 
wide screen models. Considering the mass, its attachment to the 
cabinet and its sensitivity to vibration, the cathode tube 
cannot have its screen operated by a loud screen motor. 
According to the invention, before the screen of the cathode ^ 
tube, one provides transparent panel or a slightly absorbent 
panel (10 to 30% absorption for example to improve the contrast) 
operated by one or several motors of loud speakers placed along 
its periphery. 

Practical, non-restrictive examples are given. 

Figures 1 and 2 show an exemplary embodiment of a 
television station. The front view of Figure 1 shows a general 
view of the television station with a screen 2 connected to the 
cabinet 1 of the station by a flexible joint 5. 
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/3 

Cathode 2 ray 3 is visible through screen 2. Electro-magnets v 4 , 

4.1, 4.2, 4.3 make it possible to use sc reen 2 as the membrane 

of the loud speaker. 
V — 

Figure 2 shows a profile of the television set in Figure In- 
here we see screen 2 situated in front of the cathode ray 3 arid 
controlled by at least one electro-magnet 4 (or motor) . ; A 
shielding 6 surrounds the cathode ray 2, 3 to isolate the 
magnetic effects of the motors (electro-magnets), such as 4. 

Figure 3 shows a motor such as motors 4 or 4,1, 4. 2,. 4. 3 in 
Figures 1 or 2 . 

The motors considered are those of conventional electro- 
dynamic loud speakers. A radial magnetic field is created 
perpendicular to the surface of a mobile cylindrical coil, 
subjected to currents in gendered by the audio signal [and] this 
coil is integral with the transparent screen and is attached at 
a point on its peripheral . The four edges of the screen are 
made integral with the cabinet by a flexible joint of th e 
polymer tissue type (synthetic caoutchouc) embossed or rolled 
featuring a technology similar to that of the external 
suspensions of electro-dynamic loud speakers. 

Screen 2 is preferably made of transparent polymer of the 
PMMA or TPX type, or even lighter and presenting at once, 
superior mechanical losses and rigidity. 
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To symmetrize the constraint applied to the transparent"*^ 
screen several loud speaker motors can be used along its 
periphery; in all cases, the audio frequencies (acoustic ^ 
f re qugncieB-) reproduce by that screen will not exceed several 
hundreds of hertz. The higher frequencies are reproduced by 
or several loud speakers with small dimensions. 

/4 

Figure 4 shows an exemplary embodiment where screen 2 has 
edges or prolongations 20, 21 that are folded away at an angle 
of 90° with respect to the surface of the screen. On these 
prolongations 20, 21 are made conductors 49, 49' that surround 
the screen. The prolongations 20, 21 are situated between 
magnets 44 , 44 ' . 

The motors considered are derived from those of ribbon loud 
speakers. The conductor or the conductors 49, 49' subjected to 
audio current, are arranged directly by evaporation, by an 
electro-chemical process or some other process, on the 
transparent screen, and along its periphery. 

Thus the conductors are subjected to a magnetic field, so 
that a current circulating in these conductors causes a 
displacement of screen 2 perpendicularly to its plane. The 
motor has a length of less or equal to the length of the side of 
the screen that it moves. Four motors of that type (1 per side 
of screen) for example can be used to operate the four edges of 
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the screen; in that case the conductors can be continuous, from 
one motor to the next. One then gets a set-up as shown in 
Figure 5 . 

The loud speaker motor is used will have little magnetic 
leaks and/or the cathode tube shall be magnetically yielded. 

Referring now to Figures 6 to 8 , we can now describe an 
exemplary embodiment of the invention applied to image 
projection television sets. 

In this type of television set, it is really the visual 
display screen, where the projection is done which constitutes 
the diaphragm of the loud speaker and not a transparent screen, 
placed in front of the fixed cathode screen of the direct vision 
tube . 

Figure 6 shows the application of the invention to a retro- 
projection apparatus. 

The source of tri- chrome images 7 is usually made up of 
three cathode tubes, that is red, green, blue or three tubes with 
liquid crystals equipped respectively with red, green, blue 
filters and illuminated by one and the same light source. 

/5 

All image projection modes are included in the device shown in 
Figure 6 (scanning and modulation of laser beams etc) . Compact 
structures of retro-projectors are obtained by folding back the 
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light beams with the help of one or several mirrors 8, 8' (see 
Figure 6) . 

The visual display screen 2 receives the light beams from 
the back and diffuses them forward in a limited angular field 
(directive screen or gain screen) . 

This screen is made up of one or two transparent cast 
polymer sheets and on its front, generally has a network of 
vertical, semi -cylindrical lens and in the back a Fresnel lens. 

According to the invention, the techniques used to make 
this screen work as an electro-acoustic diaphragm are the same 
as those used earlier. Screen 2 is controlled by motors 4, 4' 
that are controlled by a radio signal. Screen 2 then acts a 

— 

loud speaker membrane . 

We note that the swings of the screen perpendicularly to 
its plane are weak (0.1 to 0.5 mm) as compared to the focus 
distance (1 meter or more) ; the vibrations of the screen thus do 
not bring about any visible effects on the image moreover, the 
constraints on the magnetic leaks on the loud speaker motors 
and/or the shielding of the cathode tube are greatly diminished 
in the case of the retro-projector due to the distance between 
the motors and the tubes . 

Finally, it is a good idea to treat the cabinet of the 
retro-projector as an acoustic enclosure: absorbent on the 
inside faces rigidif ication of the walls enclosure tuning either 
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in the closed mode or in the low reflects mode, with vents 
(decompression orifice 10) . 

Figure 7 and 8 show a television set with front projection. 

/6 

In this case, the television projector 7 and screen 2 are 
separated. They are arranged as are the screen and the 
projector of slides or motion pictures. The device involved in 
the invention can be applied only if screen 2 has certain 
rigidity or is mounted on a frame; it is not possible as a 
matter fact to get a coating tissue screen, suspended by the 
upper edge to act as loud speaker diaphragm. 

The frontal projection screens are often rigid and display 
concave shapes that cannot be developed (portions of 
paraboloids) . Such shapes give these screen properties of 
directivity necessary so that the luminance would attain a 
sufficient level in the angular field of vision. These screens 
can be operated as loud speaker diaphragm according to the 
following techniques. We note that contrary to the early cases 
the screen is a reflector; the loud screen motor or motors can 
be arranged behind the screen at not necessary along its 
periphery, as earlier. 

When the rigid screen is attached on its frame as shown in 
Figure 7, the length between the screen and the frame is made 
with the help of flexible joints 11, 12, 13, 14 necessary for 
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the sweep of the screen working as loud speaker diaphragm. The 
mobile coil of a loud speaker 4 made of conventional technology 
is made integral with the screen, for example in its center; the 
armature of that motor is attached to the support frame. Other 
configurations are possible in particular those where all the 
connection of the screen are made by loud speaker motors. In 
figure 6, all of the flexible joints 11 to 14 are replaced by 
loud speaker motor, working in phase and where the central motor 
can be eliminated. 

It will be noted that such a loud speaker works like a non- 
baffled membrane with a large surface and that this involves one 
of the preferred configurations for electro-acoustic 
reproduction with a very high range (including electro- static 
and electro-magnetic loud speakers with wide ribbons) , 

/7 

When the rigid screen is suspended on the wall as shown in 
Figure 8, by its upper edge with the help of a suspension 10, it 
is the contact points of the screen with wall 9 that bear the 
flexible joint and/or the loud speaker motor 4. 

The invention also makes it possible to use inertial motors 
as shown in Figure 9 . 

The inertial motors can be attached directly on the rear of 
the screen 2 without any support points. They work on the basis 
of the "action of mobile units 50, 51 reaction of support 
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screen" principle by virtue of the equality of movement 
quantities: [Please insert formula, page 1, line 14] where m is 
the mass of the mobile unit (activated by the audio current) and 
V is its speed. M is the mass of the screen and V is its speed. 
These motors are very effective at frequencies that are lowered 
by some hundredths of Hz where they excite the resonance modes 
of the shell or the plate of the screen; the latter are 
amortized by the usual techniques (inertial masses based at the 
vibration centers, joints with the screen support made of 
flexible and absorbent materials, etc) . 

Finally, the invention is also applicable to flat screens 
so that the latter will work by way of light emission (trans- 
illuminated liquid crystals, plasma, electro-luminescense etc) 
or by way of reflection (reflected liquid crystals, electro- 
chromes etc) . 

Figure 10 showed a device comprising a transparent screen 
2, driven by peripheral out speaker motors as in Figure 1, and 
placed in front of flat screen 30. 

Figure 11 shows a device where flat screen 30 can be driven 
by one or more loud speakers motors 4 that are integral with 
frame 32 or supported on a wall and connected to that frame by 
flexible joint 31. 
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/8 

Figure 12 shows a device where flat screen 3 0 is driven by- 
one or several inertial motors 4 which are integral with it. 

It is quite evident that the proceeding prescription was 
given only by non- restrictive example and that other variants 
can be contemplated going beyond the frame work of the 
invention. 

/9 

CLAIMS 

1. Visual display screen with integrated electro-acoustic 
function characterized in that it comprises control means (4, 
44, 47, 49) enabling it to impart vibration at acoustic 
frequencies, suspension means 4 8 making it possible to connect 
the screen to a fixed support. 

2. Screen according to claim 1 characterized in that it 
comprises of at least one electro-magnet that receives an 
electrical signal at acoustic frequencies and has a mobile 
armature and is integral with the screen. 

3. Screen according to claim 1 characterized in that it is 
made of transparent or quasi -transparent material and that it is 
placed in front of the cathode ray tube of a television, the 
control means being placed along the periphery of the screen. 

4. Screen according, to claim 3 characterized in that it 
comprises of magnetic shielding means (6) surrounding the 
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cathode ray tube, and insulating the latter against the electro- 
magnets . 

5. Screen according to claim 2 characterized in that it 
comprises of at least one permanent fixed magnet (44) and that 
the mobile armature bears a coil through which one can run a 
control current at acoustic frequencies. 

6. Screen according to claim 5 characterized in that the 
mobile armature is a prolongation (20, 21) of screen 2 that is 
essentially folded back at 90° with respect to plane of the 
screen and that this prolongation (20, 21) bears electrical 
wires constituting a coil through which one can run an electric 
current at acoustic frequency. 

/lO 

7. Screen according to claim 6 characterized in that the four 
edges of the screen (2) are folded back at 90° and that the 
folded prolongations are situated between magnets. 

8. Screen according to claim 1 characterized in that the 
screen is a projection screen connected to a support by one or 
several electro-acoustic transducers . 

9. Screen according to claim 1 characterized in that the 
screen is a flat visual display screen of the type with liquid 
crystals, with plasma, or with electro-luminescent diodes. 

10. Screen according to claim 1 characterized in that the 
screen is the screen of a retro-projector, comprising control 
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means that make it possible to impart to the screen vibrations 
at acoustic frequency while the enclose of the retro-projector 
constitutes the tuned acoustic cavity, connected to the screen, 
which thus constitutes the acoustic membrane of a loud speaker. 
11. Screen according to claim 1 characterized in that the 
control means are inertial motors that are integral with the 
screen, the screen being a projection screen or a retro- 
projection screen or a flat visual display screen. 

1/5 




FIG.2 

Figure 1 
KEY: 

ECRAN CATHODIQUE - CATHODE SCREEN 
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Figure 6 
KEY: 

Lentilles de projection - projection lenses 

Tube cathodique de projection - cathode projection tube 
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FIG. 8 

Figure 7 
KEY: 

Projecteur TV - TV projector 

Figure 8 

KEY: 

Ecran - screen 
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